The chemically peculiar star HR 4330 (=HD 96707, EP-UMa) was observed using the 2-m Himalayan Chandra Telescope at the Indian Astronomical Observatory, Hanle, India, for studying the variations in its spectral features. It was found that the spectral features of Ca II 3933 Å and Sr II 4077 Å were showing rapid variations in their equivalent widths with a periodicity of 0.28 ± 0.02 d. Such short-term variations suggest that there could be a dynamically active surface with rapid variation in the conditions of the stellar atmosphere.
I N T RO D U C T I O N
About 10-15 per cent of the a and b main-sequence stars have been known to possess chemically peculiar atmospheres. These chemically anomalous stars form several homogeneous classification groups like the AM stars (F0 to A7), Ap and Bp stars (B3 to F0). These stars show very substantial excesses of CR, SI, SR and a few rare earths. Helium is seen to be abundant in hotter stars; HgMn stars are in the range between A0 and B6. The two subgroups of Ap-Bp stars and He-strong stars, and some of the He-weak stars, are found to host readily detectable magnetic fields, usually in the range between 3 × 10 2 and 3 × 10 4 g (Landstreet et al. 2007 ). These magnetic stars seem to possess a stratification of the elements on the stellar surface in the form of patches. These stars have shown variations in their chemical abundances which are measurable as photometric, spectroscopic or magnetic field strength variations. The observed variations, if seen to be synchronous with the rotation period of the star, are attributed to the oblique rotator model. The spectral variations observed in these stars which are smaller than the stellar rotation period could be attributed to the horizontal diffusion of matter on the stellar surface.
As part of the ongoing programme of studying short-term spectral feature variations in chemically peculiar stars, the However, the radius of 0.73 R mentioned in the literature by Rudiger & Scholz (1988) does not match with that estimated for the A-type stars. With the available values of v sin i and rotation period, the value of R would be 2.29 R according to the relation P = 50.61 R /(R v sin i).
O B S E RVAT I O N S A N D R E D U C T I O N
A total of 438 spectrograms were obtained spread over three different observing nights with 7 h on the night of 2006 March 18, 7 h on the night of 2007 March 27 and 8 h on the night of 2007 March 28. These raw spectra were reduced using the SPECRED package in IRAF. The details of the telescope and observations are given in Table 2 . The spectra have been trimmed to obtain the region between wavelengths 4000 and 4150 Å for 4077 Å feature and between 3870 and 3990 Å for the 3933 Å feature. From these spectrograms, the equivalent widths of Sr II 4077 Å have been measured between 4073 and 4081.5 Å and that of Ca II 3933 Å between 3923 and 3948 Å, by using the Gaussian fit with 2.35σ (IRAF) after normalizing the continuum to 1. The normalization of the continuum has been done for the selected part of the spectra by fitting the Spline3 curve in the first order to the raw spectra. The best fit with the rms as low as 0.04 has been adopted as a standard for all spectrograms. A sample of the normalized spectra containing the 4077 Å feature is given in Fig. 1 . The equivalent widths of the 3933 Å feature were measured between 3924.80 and 3944.20 Å. Similarly the equivalent width of 4077 Å feature was measured between 4074.3 and 4081.70 Å with the error in the measurement of the equivalent width being ±0.003 Å. These equivalent widths along with the JD, given in Tables 3, 3 (a) and 3(b) (online version), respectively, for each day of observations, were subjected to the period determination Glagolevskij (1994) program (Raveendran 1982) . It was found that the equivalent widths of 3933 and 4077 Å were varying with a period of 0.28 ± 0.02 d as shown in Figs 2(a)-(c) . The JD 245 3813.171 is chosen as the initial epoch for our current period determination.
D I S C U S S I O N
The mCP stars mostly have non-alignment of the magnetic and the rotation axes which is often seen by observers as the reason for the variety of variations in photometry, spectrum and the magnetic field of these stars. The study of mCP stars have shown that their rotation rates are slowing down gradually over a long period (Adelman et al. 2001) . The mCP stars with rapid rotation are seen closer to the zero- Figure 1 . A sample of normalized spectra from which the equivalent width of the 4077 Å feature was measured. The feature of H δ at 4101 Å is also seen. age main sequence (ZAMS) than their slow rotating counterparts (Adelman 2002) . The study of rapid variations in the spectrum of these stars could be helpful in understanding the underlying phenomena that is dominant in these stellar atmospheres.
The search for rapid photometric and spectral variations have been carried out by several authors for the A7pSr star HR 4330 which is known to be a slow rotator (v sin i = 42 km s −1 ) possessing a very low magnetic field (1.07 kG). Zverko & Ziznovsky (1991) have found a period of 58 min for the photometric variations while Matthews & Wehlau (1988) Scholz (1988) & Renson (1998) have obtained a value of 0.92 d. Further, this star has also been suspected to have rapid oscillations and the contemporary authors Matthews & Wehlau (1988) , Adelman, Rayle & Pi (1999) and others have carried out the search for variation due to rapid oscillation with very little success.
Current study of the variation of equivalent widths of the spectral features Ca II 3933 Å and Sr II 4077 Å is in line with the efforts to search for rapid variations in the spectral features of this star. These features are found to be showing a short-term variation of 0.28 ± 0.02 d with amplitudes up to 0.3 Å in their equivalent widths on 2006 March 18 and variations up to 0.12 Å on 2007 March 27 and 28. It clearly indicates that the short-period variation is a persistent phenomenon of the star. This rapid variation, which is substantially smaller than the rotation period of 3.516 d (Adelman et al. 1999) , suggests that the stellar atmosphere is highly active.
C O N C L U S I O N
The A7pSr star HR 4330 shows rapid variation with a periodicity of 0.28 ± 0.02 d in the equivalent widths of the spectral features of both Ca II 3933 Å and Sr II 4077 Å. These variations may be inferred as due to a dynamically active heterogeneous surface with shorttime variations in the condition of its atmosphere. Such a scenario could be the result of a diffusion mechanism or due to meridional transport of material on the stellar surface along the magnetic field lines.
AC K N OW L E D G M E N T S
The observations reported in this paper were obtained using the 2-m Himalayan Chandra Telescope of the Indian Astronomical Observatory at Mt. Saraswati, Hanle, the high altitude station of the Indian Institute of Astrophysics, Bangalore. The authors are grateful to the staff at CREST, Hosakote, IIA, for their continued support during the observations. One of the authors, SMS is grateful to Prof A.V. Raveendran of IIA for his help with the period determination algorithm. We whole-heartedly extend our gratitude to Dr Gajendra Pandey for giving his valuable time and insight during the discussions regarding the presentation and interpretation of the data. We acknowledge the use of CDS database maintained by Strausburg, France. We are grateful to the valuable comments from the referee Prof S. J. Adelman, whose suggestions are duly incorporated, which improved the quality and the completeness of this paper. Rudiger G., Scholz G., 1988 , Astron. Nachr., 309, 181 Zverko J., Ziznovsky J., 1991 
S U P P O RT I N G I N F O R M AT I O N
Additional supporting information may be found in the online version of this article: Please note: Wiley-Blackwell are not responsible for the content or functionality of any supporting materials supplied by the authors. Any queries (other than missing material) should be directed to the corresponding author for the article.
